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Description 



Line coupling and use of a line coupling in_a___biis_ 
__j3Yj3tejru 

5 

The invention relates to a line coupling and to 
the use of a line coupling in a bus system. 

A bus system is known in which individual 
stations are connected to one another by means of a 

10 data bus. The stations interchange data with one 
another via the data line. The data can be transmitted 
synchronously or asynchronously, with a multiplex 
method usually being used. In this context, access to 
the data bus can be designed to be arbitrary or to 

15 follow particular rules. To this end, the individual 
stations may have equal authorization to send or 
receive data. Alternatively, one of the stations may be 
in the form of a master station which controls the 
other slave stations and, in particular, their access 

20 to the data bus. 

The data bus is usually a two-wire line to 
which the individual stations are linked by means of 
feeder lines or other connecting lines. Data and/or 
supply power for one or more stations can be 

25 transmitted via the data bus. 

If the bus system is exposed to a rough 
environment and is operated in a motor vehicle, for 
example, the risk of a short circuit on the data bus is 
high. However, if the data bus is shorted at any point, 

30 further data interchange is no longer possible on the 
entire data bus. 

It has therefore been proposed that, in 
particular, sections of a bus system which are at risk 
of being shorted be decoupled from the rest of the bus 

35 system in the event of a short circuit on the section, 
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so that the operation of the rest of the bus system is 
not impaired. To this end, PCT resistors or fuses have 
been used, for example, at coupling points which 
connect a section of the bus system which is at risk of 
5 being shorted, or another section, to the rest of the 
bus system, said PCT resistors or fuses adopting a high 
impedance in the event of a large flow of current 
caused by a short circuit, and hence in the event of 
great evolution of heat, and thus isolating the shorted 

10 bus section from the rest of the bus system. This means 
that operation is assured on the rest of the bus 
system. Such coupling to connect two lines for power 
and/or data transmission, preferably within a bus 
system, is called a line coupling below. The line 

15 coupling links an input line to an output line. 

A disadvantage of a line coupling using PCT 
resistors is that, although the individual bus sections 
are connected to one another via the PCT resistors with 
low impedance, they are nevertheless connected using a 

2 0 finite resistance, and hence the number of stations 
which can be connected to the data line is limited on 
account of the voltage drop across the PCT resistors. 

It is an object of the invention to provide a 
line coupling in which an output line is coupled to an 

25 input line such that the output line is connected to 
the input line with low impedance only if the output 
line is not shorted. 

The object is achieved by the features of 
patent claim 1. 

30 In this case, a large isolation resistor, 

preferably having a resistance value in the kiloohm 
range, is arranged between the input line and the 
output line. 
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Arranged in parallel with the isolation 
resistor is a controllable switch which can be turned 
on and off and is preferably in the form of a 
transistor switch. If the controllable switch is off, 
5 as when the input line and the output line are first 
connected electrically and mechanically, then the input 
line is connected to the output line only via the large 
isolation resistor. In the event of a short circuit on 
the output line, the isolation resistor certainly 

10 prevents the short circuit from perturbing the input 
line and continues to allow operation between stations 
connected to the input line. However, when the output 
line is not shorted, data transmission between the 
input line and the output line is not possible. The 

15 input line and the output line serve as transmission 
medium for data and/or power. 

The output line is now provided with a voltage 
tap which allows the output voltage between the output 
line and a stipulated reference -ground potential to be 

20 measured in the case of a one-wire line, or allows the 
voltage to be measured between the wires of a two-wire 
output line. A control circuit controls the switch on 
the basis of the ascertained output voltage. In this 
case, the switch is preferably turned on only when the 

25 output voltage ascertained above exceeds a limit value. 

If the (slave) station connected to the output 
line has a dedicated voltage supply, the input voltage 
can still be applied to the output line. If this slave 
station is supplied with power via the station 

3 0 connected to the input line, the input line and the 
isolation resistor are used to supply a supply voltage 
to the output line, and hence to the slave station, 
which additionally has a sufficiently high level on the 
supply 
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line for detection by the control circuit. In this 
context, the supply voltage may be in the form of a DC 
voltage signal having a superimposed AC signal which 
contains information. Alternatively, the supply voltage 
5 may be provided by an AC signal which optionally 
contains information. If appropriate, such an AC signal 
is rectified and is smoothed by using a capacitor, for 
the purpose of tapping off the output voltage. In each 
case, an output voltage of greater than zero can be 
10 detected on the output line when the output line is not 
shorted. The controllable switch is then automatically 
actuated in any case and shorts the isolation resistor. 

If, on the other hand, the control circuit 
detects that the output voltage on the output line is 
15 assuming values of around 0 volts, even though a higher 
voltage value ought to be expected for correct 
operation, the measured output voltage does not exceed 
the limit value associated with it. As a result, the 
electrically controllable switch remains on. The output 
20 line itself or the bus section connected to the output 
line is obviously shorted and then remains decoupled 
from the input line and thus does not impair the data 
transmission on the input line bus system. 

The line coupling according to the invention 
25 works entirely autonomously, since connection of the 
bus section connected to the output line depends only 
on the voltage on the actual output line. The line 
coupling can also be added and built up subsequently in 
any data lines and bus systems without needing to 
30 modify the data lines or connected stations in any way. 
Furthermore, the use of only a few components in the 
line coupling achieves effective short circuit 
protection for a bus system. Only if there is no short 
circuit is 
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the output line connected. As soon as a short circuit 
has occurred, the output line is automatically 
disconnected again. Preferably, the line coupling 
according to the invention is used upstream of data 
5 line sections exposed to an environment which presents 
a risk of shorting. In a motor vehicle, such a line 
coupling should, by way of example, be arranged on the 
vehicle body upstream of the data line's crossing into 
a vehicle door or into an A/B/ or C pillar of the 

10 vehicle, since the data line section for the vehicle 
door is subjected to a high level of mechanical stress 
by the vehicle door activity, and the supporting 
pillars of the vehicle can be subjected to a high level 
of stress as a result of an accident. In addition, the 

15 use of the line coupling in a bus system can achieve 
controlled connection and disconnection of bus stages 
and also simplified addressing of connected stations, 
as described later. 

In one advantageous development of the 

2 0 invention, the control circuit contains an evaluator 

for a control word supplied via the input line. The 
control circuit is then designed such that the switch 
is operated only when a minimum output voltage is 
measured and, at the same time, a control word for 
25 turning on the switch can be tapped off from the input 
line and detected. Preferably, a line coupling of such 
design is used in a bus system in which interconnected 
stations are connected to one another by means of a 
respective line coupling. Starting from a master 

3 0 station, to which the rest of the slave stations are 

connected in a chain or in a ring, each slave station 
is started up such that the line coupling which is 
arranged directly upstream of the slave station (in the 
direction of the master station) is connected first and 
35 then the slave station is allocated an address. The 
method starts with the first slave station connected to 
the master station by means of a line coupling. Thus, 
each 



GR 98 P 4703 



nonshorted bus stage can be started up in succession 
and, as a result of the sequential procedure, each 
slave station can also be uniquely allocated an address 
by the master station. 
5 When an output line has been successfully 

connected to an input line of the line coupling, the 
output line remains connected to the input line with 
low impedance via the switch, even if the control word 
is no longer present, unless the output voltage falls 

10 short of the prescribed limit value. 

If a control word has been provided for turning 
off the switch, then the bus system can also be 
disconnected by means of control . Such a control word 
needs to be detected by the line coupling and 

15 converted. If a plurality of line couplings are used, a 
dedicated control word for turning off the switch is 
then provided for each line coupling. 

In the present application, the station 
appointed as master station has at least a controlling 

2 0 effect on the slave stations within the context of 

initializing the bus system and possibly the slave 
stations . 

In another advantageous development of the 
invention, the line coupling is of symmetrical design, 
25 and its input side also has a tap for the input voltage 
between the input line [lacuna] . In addition, the 
output side is provided with a control word evaluator 
which evaluates control words supplied via the output 
line and takes appropriate control measures. 

3 0 Preferably, the controllable switch is turned on when a 

minimum output voltage, a minimum input voltage and, at 
the same time, a control word for turning on the switch 
are all detected either at the output or at the input. 
The 
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inclusion of the input control voltage has the 
advantage that the line coupling can be used in a 
closed ring system, and hence stages of the data bus 
can also be disconnected. The addition of the control 
5 word evaluator on the output side has the advantage 
that there is now a symmetrical line coupling which can 
be arranged independently of direction between an input 
line and an output line. If, in addition, this data 
line coupling is used in a ring bus system, the line 
10 coupling can be activated both from the input side and 
from the output side. In a ring bus system in which a 
line coupling is arranged between each two stations and 
in which one of the stations performs the function of a 
master station, the slave stations can be activated 
15 from the master station in one direction in the ring. 
If a short circuit is detected on a subsection, the 
master station can activate the rest of the slave 
stations in the other direction in the ring and can 
thus operate a maximum number of slave stations on the 
2 0 ring bus, the line couplings which are connected to one 
another by means of the shorted bus section remaining 
deactivated, and hence excluding the intermediate slave 
station from data transmission operation. The 
advantages of such a bus system in terms of 
25 initialization and disconnection can be taken from the 
preceding development . 

In another advantageous development of the 
invention, in contrast with the last development 
described, the evaluators for control words are omitted 
30 both on the input side and on the output side. For 
operation which is independent of direction, it is also 
advantageous with this line coupling if the switches 
are enabled only when both the input voltage and the 
output voltage exceed limit values. 
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The part of the inventive object concerning the 
use is achieved by the features of patent claim 9 . 

Other advantageous developments of the 
invention can be found in the dependent claims. 

Exemplary embodiments of the invention and 
developments thereof are explained in more detail with 
the aid of the drawing, in which: 

Figure 1 shows the electrical circuit diagram for a 
line coupling according to the invention, 

Figure 2 shows a first bus system using a line 
coupling, and 

Figure 3 shows a further bus system using a line 
coupling. 

Figure 1 shows the electrical circuit diagram 
for a line coupling according to the invention. A two- 
wire input line E is connected to a two-wire output 
line A by means of an isolation resistor 21 in each 
line path. Arranged in parallel with each isolation 
resistor 21 is a respective electrically controllable 
switch 22. Each electrically controllable switch 
contains two field-effect transistors Ml and M2 , and M3 
and M4, in series and also a respective resistor R3 and 
R4 . A control circuit 23 is used to operate the 
switches 22. The control circuit 22 contains a 
comparator 231 for the input voltage, a comparator 232 
for the output voltage, an evaluator 233 on the input 
side, an evaluator 2 34 on the output side, an AND gate 
235, an OR gate 236, a bridge 237, a driver unit 238 
and a charge pump 2 3 9. 

The first comparator 231 compares the input 
voltage U E , which is applied between the lines of the 
input line E and is supplied to the comparator 231 via 
polarity reversal protection diodes Dl 
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to D4, with a limit value and passes a logic one to the 
AND gate 235 if the limit value is exceeded. 

The second comparator 232 compares the output 
voltage U A , which is produced between the lines of the 
5 output line A and is supplied to the comparator 232 via 
polarity reversal protection diodes D7 to D10, with a 
further limit value and passes a logic one to the AND 
gate 23 5 if the further limit value is exceeded. 

The evaluator 233 on the input side receives 
10 data signals from the input line E and evaluates 
control words transmitted via the input line E in this 
manner. If, by way of example, the evaluator 233 
detects a control word for turning on the switches 22, 
it outputs a logic one to the OR gate 236. 
15 The evaluator 234 on the output side receives 

data signals from the output line A and evaluates 
further control words transmitted via the output line A 
in this manner. If, by way of example, the evaluator 
234 detects a further control word for turning on the 
20 switches 22, it outputs a logic one to the OR gate 236. 

The output of the OR gate 236 is connected to 
one input of the AND gate 235. When the bridge 237 is 
open, the driver unit 238 is thus actuated only when a 
minimum input voltage, a minimum output voltage and, 

2 5 either on the input side or on the output side, a 

control word for turning on the controllable switches 
22 are all detected. Such a line coupling is thus 
particularly suitable for controlled startup of bus 
systems, preferably ring bus systems. 

3 0 The charge taken from the input and/or output 

voltage U E and U A via two diodes D5 , D6 is used by the 
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charge pump 23 9 and the driver unit 238 to turn on the 
controllable switches 22. When in the form of FETs, Ml 
to M4 are turned on for each controllable switch 22, so 
that the isolation resistors 21 are shorted and the 
5 input line E is connected to the output line A with low 
impedance in the two line paths. 

Figure 2 shows a bus system having a master 
station 1, n slave stations 3i to 3 n and n line 
couplings 2 X to 2 n . In this case, each station 1, 3i is 

10 connected to a further station 1, 3i via a line 
coupling 2i. In this context, the output line A of one 
line coupling 2 is the input line E of the next line 
coupling. Each slave station 3 is connected to an input 
line E or an output line A by means of a connecting 

15 line V. 

The line couplings 2 are designed in accordance 
with the invention or one of the developments of the 
invention, preferably with a control word evaluator on 
the input side. 

20 Starting with the slave station 3i and the 

associated line coupling 2 lr all the slave stations 3 
are successively linked to the master station. The 
master station 1 delivers a DC voltage signal to the 
input line E x to supply all the slave stations 3. Data 

25 signals from the master station 1 are additively 
superimposed on the DC voltage signal as AC signals. 
Data signals from the slave stations 3 are in the form 
of current or load signals. 

Figure 3 shows a bus system having a master 

3 0 station 1, n slave stations 3 i± and n+1 line couplings 
2ii. In this case, each station 1, 3i± is connected to a 
further station 1, 3a via a line coupling 2 ±i . The line 
coupling corresponds to that in figure 2 except that it 
is no longer possible to refer specifically to input 

35 and output lines of the line couplings, 
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since a bus ring structure relativizes this direction- 
dependent view. 

The line couplings 2 are designed in accordance 
with the invention or one of the developments of the 
5 invention, preferably with a control word evaluator on 
the input side and on the output side. 

Starting with the slave station 3n and the 
associated line coupling 2 llr all the slave stations 3 
are successively linked to the master station. If a 
10 short circuit is detected on a data line section, the 
master station 1 attempts to link the rest of the slave 
stations 3 subsequently, starting with the slave 
station 3 2 i and the associated line coupling 2 2 i. 
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Patent claims 

1. A line coupling in a bus system, 

having an input line (E) and having an output line 
5 (A) , where 

a master station (1) is connected to the line 
coupling (2) by means of the input line (E) , and a 
slave station (3) is connected to the line 
coupling (2) by means of the output line (A), 

10 - having an isolation resistor (21) between the 
input line (E) and the output line (A) , 
having a controllable switch (22) connected in 
parallel with the isolation resistor (21) , and 
having a control circuit (23) for controlling the 

15 switch (22) on the basis of an output voltage (U A ) 

on the output line (A) . 

2. The line coupling as claimed in claim 1, in 
which an evaluator (233) is provided for evaluating a 
control word supplied via the input line (E) , and in 

20 which the control circuit (23) is designed to control 
the switch (22) on the basis of the ascertained control 
word. 

3. The line coupling as claimed in claim 1 or 
claim 2, in which a further voltage tap is provided on 

25 the input line (E) , and in which the control circuit 
(23) is designed to control the switch (22) on the 
basis of the ascertained input voltage (U E ) . 

4. The line coupling as claimed in one of the 
preceding claims, in which a further evaluator (234) is 

3 0 provided for evaluating a further control word supplied 
via the output line (A) , and in which the control 
circuit (23) is designed to control the switch (22) on 
the basis of the ascertained further control word. 
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5. The line coupling as claimed in one of the 

preceding claims, in which the control circuit (23) is 
designed such that the switch (22) is turned on when 
the output voltage (U A ) exceeds a limit value. 
5 6. The line coupling as claimed in one of claims 2 

to 4, in which the control circuit (23) is designed 
such that the switch (22) is turned on when the output 
voltage (U A ) exceeds a limit value and a prescribed 
control word is detected. 

10 7. The line coupling as claimed in one of claims 3 

or 4 , in which the control circuit (23) is designed 
such that the switch (22) is turned on when the output 
voltage (U A ) exceeds a limit value, a prescribed control 
word is detected and the input voltage (U E ) exceeds a 

15 further limit value. 

8. The line coupling as claimed in claim 4, in 
which the control circuit (23) is designed such that 
the switch (22) is turned on when the output voltage 
(U A ) exceeds a limit value, a prescribed control word is 

2 0 detected at the input or at the output and the input 
voltage (U E ) exceeds a further limit value. 

9. The line coupling as claimed in claim 1, where 
the output line (A±) is the input line (Ei +1 ) for a 
further line coupling (2i+i) and where the output line 

25 (Ai+i) of the further line coupling (2i +1 ) is connected 
to a further slave station (3 i+1 ) . 

10. The line coupling as claimed in claim 9, where 
further line couplings (2j.) are connected in series with 
one another, and 
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where a respective further slave station (3i) is 
arranged between two data coupling stations. 
11. The line coupling as claimed in claim 10, where 

the output line of the last line coupling is connected 
5 to the master station (1) . 
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Abstract 

Line coupling and use of a line coupling in a bus 
system 

In a line coupling, an input line (E) is 
connected to an output line (A) via an isolation 
resistor (21) . Arranged in parallel with the isolation 
resistor (21) is a controllable switch (22). The switch 
(22) is controlled by a control circuit (23) on the 
basis of the ascertained output voltage (U A ) on the 
output line (A) . In a bus system, such a line coupling 
(2) is used to connect two stations (1, 3) . 



Figure 1 
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den Anmeldung in Einklang mit Absatz 37, Bundes- 
gesetzbuch, Paragraph 1.56(a) von Wichtigkeit sind, 
an. 



I acknowledge the duty to disclose information which 
is material to the examination of this application in 
accordance with Title 37, Code of Federal 
Regulations, §1 .56(a). 



Ich beanspruche hiermit auslandische Prioritatsvorteile 
gemass Abschnitt 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten ange- 
gebenen Auslandsanmeldungen fur ein Patent oder 
eine Erfindersurkunde, und habe auch alle Auslands- 
anmeldungen fur ein Patent oder eine Erfindersurkun- 
de nachstehend gekennzeichnet, die ein Anmelde- 
datum haben, das vor dem Anmeldedatum der 
Anmeldung liegt, fur die Prioritat beansprucht wird. 



I hereby claim foreign priority benefits under Title 35, 
United States Code, §119 of any foreign application(s) 
for patent or inventor's certificate listed below and 
have also identified below any foreign application for 
patent or inventor's certificate having a filing date 
before that of the application on which priority is 
claimed: 
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German Language Declaration 



Prior foreign appplications 
Prioritat beansprucht 



50 869.7 Germany 
(Country) 
(Land) 



(Number) 
(Nummer) 



(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



m 

Yes 



□ 
No 
Nein 



(Number) 
(Nummer) 



(Country) 
(Land) 



(Number) 
(Nummer) 



(Country) 
(Land) 



(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



□ □ 
Yes No 



□ 
Yes 



□ 



Ich beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug aller unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem Anspruch 
dieser Anmeldung nicht in einer friiheren 
amerikanischen Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der Zivilprozeftordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1 .56(a) meine Pflicht zur Offenbarung von 
informationen an, die zwischen dem Anmeldedatum 
der friiheren Anmeldung und dem nationalen oder 
PCT internationalen Anmeldedatum dieser Anmeldung 
bekannt geworden sind. 



Ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft werden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die Giil- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden konnen. 



I hereby claim the benefit under Title 35. United States 
Code. §120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 
§122, I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1. 56(a) which occured between the 
filing date of the prior application and the national or 
PCT international filing date of this application. 



(Status) 

(patentiert, anhangig, 
aufgegeben) 



I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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German Language Declaration 



VERTRETUNGSVOLLMACHT: Als benannter Erfinder POWER OF ATTORNEY: As a named inventor I 

beauftrage ich hiermit den nachstehend benannten hereby appoint the following attorney(s) and/or 

Patentanwalt (oder die nachstehend benannten agent(s) to prosecute this application and transact all 

Patentanwalte) und/oder Patent-Agenten mit der business in the Patent and Trademark Office 

Verfolgung der vorliegenden Patentanmeldung sowie connected therewith, (list name and registration 

mit der Abwicklung aller damit verbundenen Geschafte number) 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfuhren) 

And I hereby appoint 

Messrs. Laurie A. Axford (Reg No. 35,053), Sanjay S. Bagade (Reg No. 42,280), Joseph Barrera (Reg No. 44,522), Erwin J. Basinski (Reg No. 34,773), 
Richard R. Bate (Reg No. 43,485), Frank P. Becking (Reg No. 42,309), Kimberly A. Bolin (Reg No. 44,546), Timothy J. Bortree (Reg No 43,506) Barry E. 
Bretschneider (Reg No. 28,055), Tyler S. Brown {Reg No. 36,465), Nicholas Buffinger (Reg No. 39,124), Jingming Cai (Reg No. P-44.579). I * C o a * e | ^ 
No 39 131) Robert K. Cerpa (Reg No. 39,933), Peng Chen (Reg No. 43,543), Thomas Chuang (Reg No. P-44,616), Thomas E. Ciotti Reg No. 21^ 
Matthew M D'Amore (Reg No. 42,457), Raj S. Dave (Reg No. 42,465), Stephen C. Durant (Reg No. 31,506), Carolyn A. Favorito (Reg No. 39,183), David 
Fehrman (Reg No. 28,600), Hector Gallegos (Reg No. 40,614), Debra J. Glaister (Reg No. 33,888), Kenneth R. Click (Reg No 28 612) Franklm Y. Han (Reg 
No 41^055) Charles D. Holland (Reg No. 35.19B), Peter Hsieh (Reg No. P-44,780), Madeline I. Johnston (Reg No 36, 74), Richarc ID. Jordan (Reg Na 
33,519), Ararat Kapouytian (Reg No. 40,044), Richard C Kim (Reg No. 40,046), Kawai Lau (Reg No. 44,461), Elaine K. Lee (Reg No .41,936) R.chard H LHley 
(Reg No. 42,803), Lisa E. Marks (Reg No. 44,901), Thomas D. Mays (Reg No. 34,524), Gladys H. Monroy (Reg No. 32,430), Philip A. Mann RegNoP- 
45,926), Kate H. Murashige (Reg No. 29,959), Catherine M. Polizzi (Reg No. 40,130), William C. Revelos (Reg No. 42,101), Paul J. Riley (Reg No. 38,596) 
Robert Saltzberg (Reg No. 36,910), Debra A. Shetka (Reg No. 33,309), Terri Shieh-Newton (Reg No. P-47,081), Kevin R. Spivak (Reg No. 43 148), E. Thomas 
Wheelock (Reg No. 28,825), Thomas G. Wiseman (Reg No. 35,046), Frank Wu (Reg No. 41 ,386), George C Yu (Reg No. 44,418), Karen R. Zachow (Reg No. 
46,332), Jimmy Zhang (Reg No. P-47,201) 



Telefongesprache bitte richten an: 
(Name und Telefonnummer) 



Direct Telephone Calls to: (name and telephone 
number) 

(202) 887-1500 



Send Correspondence to: 
Morrison & Foerster L. L. P. 
Attorneys alLavv 
2000 Pennsylvania Aveue, NW/ vVaslitnglon, D. C. 20006-1888 



Voller Name des emzigen Oder ursprunglichen Erfinders: 

SWART. MariaQ_ 



Full name of sole or first in 



Unterschrifi des Erfinders^-) Datum 

^ T d.,^ h^^¥~ -n.ffi.M 



Inventor's signature 



D-93083 Obertj:aubliaq ; Germany 



Staatsangehorigkeit 

Bundesrepublik Deutschland 



Postanschrift 

Albr.-Altdorfer-Ring 70 



Post Office Addess 



D-93083 Obertraubling 
Bundesrepublik Deutschland 



Voller Name des zweiten Miterfinders (falls zutreffend): 



Unterschrift des Erfinders 



Staatsangehorigkeit 



Full name of second joint inventor, if any: 



Second Inventor's signature 



Post Office Address 



(Bitte entsprechende Informationen und Unterschriften im (Supply similar information and signature for third and 
Falle von dritten und weiteren Miterfindern angeben). subsequent joint inventors). 
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